For physical measurements, the powder was milled as above but with an addition of 0.2 wt% MnO 2 and 2 wt% Polyvinyl Butyral binder. Pellets were pressed using either a 10 mm or 8mm die then the pellets were sealed within an evacuated latex bag and pressed using a cold isostatic press at 2000 bar. The pellets were sintered at 975 °C 4hr; 950 °C for 15 hours in an O 2 atmosphere to obtain a density of > 95%. The density was measured using an Archimedes balance. Electrodes for the ferroelectric and electrostriction measurements were either gold sputtered or painted with silver.
Synchrotron powder X-ray diffraction data were collected at ESRF on the ID31 beamline with =0.39986 Å. Data was collected over a 2θ range from 2° -44° at room temperature in a quartz capillary. Variable temperature data were also collected scanning the temperature range of 30 °C to 650 °C with a long scan at 650 °C to be used for a Rietveld refinement. Neutron data were collected at the ISIS spallation neutron source at Rutherford Appleton Laboratory on the HRPD beam line and on the GEM beamline. High temperature neutron data were collected at 650°C on HRPD to 120 µA with continuous scans to 20 µA upon heating and cooling. Data collected on the backscattering banks were used in the refinement. Topas Academic was used to index the powder XRD data. [1] All refinements were performed using the software program GSAS/EXPGUI and Topas Academic.
[2]
The refinements showed no anisotropic broadening and were fit using a pseudoVoight profile. In order for the refinement to remain stable, the Bi/La cations were constrained to have the same atomic positions and thermal parameters, with the same constraints being placed on the Ti/Mg/Fe B cations. Attempts to separate the positions resulted in a divergence of the refinement.
Energy dispersive spectroscopy data were collected with a JEOL 2000FX electron microscope and showed good agreement with target compositions. The samples were prepared by grinding the powder in acetone and the small crystallites in suspension were deposited onto a carbon file supported by a copper grid. Electron diffraction data were also collected with the same microscope.
Impedance measurements were performed by using a Solartron 1255B Frequency Analysis of the diffraction data from 0.72BFTM-0.28LFO with the programme Platon [3] did not reveal missing symmetry elements, while refinement in lower metric symmetry (P112 1 and Pm11) did not improve the fit quality. Although the orthorhombic distortion is small, tetragonal symmetry would require the polarisation to lie along the [001] p direction of the perovskite subcell, and the absence of pseudosymmetry in the missing symmetry analysis shows that this is not the case.
Electron diffraction shows that the new phase adopts a 2a p x√2a p x√2a p structure in agreement with the refinements, but due to twinning, it is difficult to determine the reflection conditions. The twinning makes the SAED patterns compositions of patterns from equivalent pseudocubic axes and can be rebuilt according to the refined structure plus twinning. For example, as shown in Figure S4 , 
Mode Displacement Analysis
Output from Isodisplace mode analysis for 0.72BFTM-0.28LFO in Pmc2 1. 
ISODISPLACE: modes details

Properties
Effect of the addition of MnO 2
As mentioned in the text, MnO 2 is added to lower the dielectric loss. Figure S7 shows the loss of undoped vs doped 0.72BFTM-0.28LFO. The loss of the doped sample is significantly lower, especially at lower frequencies where properties measurements are performed. The power law-like increase in dielectric permittivity of undoped material at low frequencies is reminiscent of hopping conduction. [4] Since this power law-like increase in dielectric permittivity is absent in the Mn-doped material, we suggest that Mn doping prevents electron hopping in the material. Similar decrease of loss upon Mn-doping has been reported for 0.8BiFeO3-0.2BaTiO3 material and has also been ascribed to decrease of electron hopping.
[5] The loss also has an effect on the shape of the P(E) curve as shown in Figure S8 where the undoped sample displays a lossy FE loop and the P(E) loop of the doped sample more closely resembles a typical FE loop. Mn-doped
Poling and d 33
For the 0.72BFTM-0.28LFO composition, poling was performed at several different temperatures to determine the optimum condition. The poling electric field and time were fixed at 150kV/cm and 20 minutes respectively. As shown in Table S12 , the higher poling temperature gives a better poling effect and higher d 33 values. Due to the maximum temperature of the silicone oil, the highest temperature we used was 200°C. Once the optimal temperature was found, the sample was poled starting at an electric field 110 kV/cm and the field was increased until the sample broke down. 0.88(6), Fe: 1.00(9), Ti: 0.74(5), Mg: 0.87(16), which was close to the expected ratio Bi: 
